Antibiotics: opportunities for genetic manipulation.
New antibiotics can still be discovered by the development of novel screening procedures. Notable successes over the last few years include the monobactams, beta-lactamase inhibitors (clavulanic acid) and new glycopeptides in the antibacterial field; antiparasitic agents such as avermectins; and herbicidal antibiotics like bialaphos. In the future we can expect the engineering of genes from 'difficult' pathogens, including mycobacteria and fungi, and cancer cells, to provide increasingly useful in vitro targets for the screening of antibiotics that can kill pathogens and tumours. There will also be a greater awareness of the need to reveal the full potential for antibiotic production on the part of microorganisms by the physiological and/or genetic awakening of 'silent' genes. Nevertheless, the supply of natural antibiotics for direct use or chemical modification is not infinite and there will be increasing scope for widening the range of available antibiotics by genetic engineering. 'Hybrid' antibiotics have been shown to be generated by the transfer of genes on suitable vectors between strains producing chemically related compounds. More exciting is the possibility of generating novelty by the genetic engineering of the synthases that determine the basic structure of antibiotics belonging to such classes as the beta-lactams and polyketides. Research in this area will certainly yield knowledge of considerable scientific interest and probably also of potential applicability. In the improvement of antibiotic titre in actinomycetes, protoplast fusion between divergent selection lines has taken a place alongside random mutation and screening. In some cases the cloning of genes controlling metabolic 'bottlenecks' in fungi and actinomycetes will give an immediate benefit in the conversion of accumulated biosynthetic intermediates to the desired end product. However, the main impact of genetic engineering in titre improvement will probably come only after a further use of this technology to understand and manipulate the regulation of antibiotic biosynthesis as a facet of the general challenge of understanding differential gene expression. Streptomyces offers a particularly fertile field for such research, following the isolation of DNA segments that carry groups of closely linked operons for the biosynthesis of and resistance to particular antibiotics, and of genes with pleiotropic effects on morphological differentiation and secondary metabolite formation.